observed that Rh isoimmunization of Rh-negative women was relatively much more common in women with ABO-compatible husbands than in women with ABO-incompatible husbands. This observation has implications with regard to the incidence of the ABO blood groups in affected families, and certain of these implications were first noted by Lucia and Hunt (1950a, b) 
MATINGS
There has been abundant confirmation of Levine' s observation that Rh iso-immunization is relatively much more frequent in wives with ABO-compatible husbands than in those with ABO-incompatible husbands (Race and Sanger, 1962) . Recently, however, Levine's observation has been confirmed with reference not only to ABO-incompatibility as such but also to particular ABO blood group combinations of husband and wife. Thus Reepmaker, Nijenhuis, and van Loghem (1962) , in an analysis of the earlier data of Reepmaker himself (1955) , showed that there was a deficit in each of the seven ABO-incompatible mating classes separately. The details are given in Table I, and the same Table   TABLE I Nevanlinna (1952 Nevanlinna ( , 1953 that, in general, ABO-incompatible babies are unable to Rhimmunize their mothers. The evidence is the stronger in that, in all six of the AB father x 0 mother matings in Cohen's series, the mother had either been transfused or had married twice (Cohen, 1960 Davidsohn and others (1958) , who pointed out that in their series the incidence of Rh-immunized wives was significantly higher for 0 husbands than for A, B, or AB husbands.
Similarly, as almost all AB husbands are ABOincompatible with their wives (Table I) , the wives of AB husbands would be expected to be the least liable to Rh-immunization, as Levine (1958a, b) has pointed out.
In the same way, as relatively many more A than B husbands, and B than AB husbands, have ABOcompatible wives, the expected descending order of relative incidence of Rh-positive husbands with Rhimmunized wives must be 0 -A -B -AB. This descending order is, in fact, found in both of the aggregates in Table IL , which includes all the relevant series so far reported. Chown (1948) and Heist6 (1955) give the blood groups of the husbands, but not in relation to the blood groups of their wives.
MOTHERS
On the basis of Levine's observation, Lucia and Hunt (1950a, b) pointed out that, as relatively many more A than 0 women have ABO-compatible husbands (Table I) , A women would be expected to be more liable than 0 women to Rh iso-immunization, and this was borne out by their own series. Previously, Chown (1948) Wiener, Nappi, and Gordon (1953) found that the difference between A and 0 mothers in their series was very largely confined to mothers of sub-group A1, but this was not confirmed by Heisto (1955) , in a larger series. (2) Levine (1958a, b) found that Rh-positive women with ABO-compatible husbands were more liable than Rh-positive women with ABO-incompatible husbands to become iso-immunized to the Rh antigen c. He also found (Levine, 1962 ) that Kellnegative women with ABO-compatible husbands were more liable than Kell-negative women with ABO-incompatible husbands to become isoimmunized to the Kell antigen K.
A somewhat different form of circumstantial evidence on the effect of the ABO blood groups in relation to maternal Rh iso-immunization is exemplified in the report by Newcombe (1963) In accordance with the hypothesis that many embryos of Rh-positive mothers are at lethal risk as a result of ABO-incompatibility with their mothers, and in accordance with the fact that foetuses of Rhpositive mothers are rarely at risk in respect of Rhincompatibility with their mothers, Newcombe found that, in regard to foetal death-rates, the descending order of relative incidence of Rh-positive mothers was 0 -B -A -AB (Table IV) , though for B Rhpositive mothers the foetal death-rate was considerably lower than expected.
Similarly, in accordance with the above-mentioned hypothesis, and in accordance, further, with the fact that many foetuses of Rh-negative mothers are at lethal risk as a result of Rh-incompatibility with their mothers, but in accordance, finally, with the fact that many such foetuses are protected from this particular risk by concomitant ABO-incompatibility, Newcombe expected that, in regard to foetal deathrates, the descending order of relative incidence of Rh-negative mothers would prove to be AB -A -B -0 -i.e. the reverse of what he found in Rhpositive mothers. 
BABIES
On the basis of Levine's observation, Nevanlinna (1952 Nevanlinna ( , 1953 and Nevanlinna and Vainio (1956) put forward the hypothesis that, in general, ABOincompatible foetuses are unable to Rh-immunize their mothers. This hypothesis was powerfully supported some years later by Woolf (1956-57) , who declared that "the published work is consistent in all respects with the suggestion, put forward by several workers, that the immunizing foetus must always, or nearly always, be ABO-compatible"-see also Knox and Walker (1957) , Clarke, Finn, McConnell, and Sheppard (1958) , Levine (1958a, b) , and Knox, Murray, and Walker (1960, 1961) -"though once the mother is immunized the subsequent foetuses will be affected whether they are compatible or not" (cf. Cohen and Glass, 1959 Similarly, as relatively more A than B babies, and B than AB babies, are ABO-compatible with their mothers, the expected descending order of relative incidence of babies with haemolytic disease of the newborn must be 0 -A -B -AB. This descending order is, in fact, found in the aggregate of the three series so far reported in which the groups of the babies are given (Table V) , and it means that, as Woolf (1956-57) pointed out, Rh-iso-immunization results in weak selection against the 0 gene and strong selection in favour of the B gene.
ABO-COMPATIBLE BABIES
In any affected family the first-affected baby is almost invariably preceded by at least one unaffected ABO-compatible baby, which latter appears to be necessary for sensitization of the mother to Rh. Now in ABO-incompatible matings much less than half the babies, on average, are ABO-compatible, and accordingly it follows that, on average, much less than half the babies born in such matings will be capable of sensitizing their mothers to Rh. The result is that (to take one example) ABO-compatible second-born babies in ABO-incompatible matings will have, on average, a much smaller chance of being affected with haemolytic disease of the newborn than they would have in the event of their being second-born children in ABO-compatible matings. This argument is supported by the only series in which a direct comparison is possible-that of Cohen (1960) -for here the ratio of observed to expected ABO-compatible affected babies from ABO-incompatible matings (Table VI, babies who have, collectively, ABO-incompatible to 1 09 (932: 854 4). sibs is very much greater for babies of 0 mothers Similarly, the expected descending order of than for babies of A mothers. This has been recog-relative incidence of mothers in ABO-compatible nized by Reepmaker and others (1962) , from an baby-mother combinations is AB -A -B -0, as the analysis of Reepmaker's earlier data (Reepmaker, proportion of ABO-compatible babies who have, 1955). The figures are given-along with those from collectively, ABO-incompatible sibs is less for babies the series of Cohen (1960) -in Tables VII to X. In of AB mothers than of A mothers, of A than of B Reepmaker's series the observed-expected ratio is mothers, and of B than of 0 mothers. very significantly higher for ABO-compatible babies This AR -A -B -0 descending order is not, of A mothers than for ABO-compatible babies of 0 however, found in either Reepmaker's or Cohen's mothers-viz. 1 26 (817: 647 8) compared to 1-04 series (Table VII) , there being fewer AB mothers (506 :485 *7)-and in Cohen's series it is signi-than expected in both series, and many more 0 ficantly higher-viz. 1 19 (1169: 986 4) compared mothers than expected in Cohen's series. ABO-InCOMPATIBLE FATHERS The argument of the last section but one has an implication for ABO-incompatible fathers as well as for ABO-compatible mothers. As a small minority of group A fathers as a whole are of the genotype AA, the rest being AO, it follows that a (very small) majority of babies of ABO-incompatible A fathersi.e. of fathers in the mating classes A x 0 and A x Bwill themselves belong to group A, and so will be ABO-incompatible with their mothers. Of group B fathers as a whole, however, an even smaller minority are of the genotype BB, the rest being BO, and accordingly it follows that an even smaller majority of the babies of B fathers as a whole will be ABO-incompatible with their mothers than is true of the babies of A fathers as a whole. As to ABO-incompatible AB fathers, if one disregards the mating class AB x 0 (for the reason mentioned in the sections headed "Matings" and "Babies"), this leaves the mating classes AB x A and AB x B. In these two classes, clearly, only one-half (exactly) of the babies will be ABO-incompatible with their mother. See also Reepmaker, Nijenhuis, and van Loghem (1954) .
From these facts it follows, on the argument of the last section but one, that the expected descending order of relative incidence of fathers in affected ABO-incompatible mating classes (excluding the class AB x O) must be AB -A -B. (All group 0 fathers are, ipso facto, ABO-compatible.) Table XI , however, shows that this descending order is not found either in the series of Reepmaker (1955) , in which there are slightly too many AB fathers, or in the combined series of Malone (1949) , Davidsohn and others (1958) , and Cohen (1960) , in which there are slightly too many A fathers. Brass (1963) points out that, in any event, though the argument of the last two paragraphs may be true in theory, it is only indirectly relevant in practice. "The effect", he says, "occurs differentially by blood group only through variations in the numbers of matings in which all of the children are ABO-incompatible. In matings where there are also ABO-compatible children the average proportion is one-half, independently of blood group. Therefore the ratios of observed-expected ABO-compatible children would not vary for the reason specified. It is true that a variation in the observed-expected ratios for ABO-incompatible babies should occur, but the numerical effect would be slight, and would be unlikely to be detected with the numbers in Cohen's study". See also Reepmaker and others (1962) . Table X shows that, in the only series for which the necessary data are available-that of Cohen (1960) Newcombe, 1963) .
NON-WHITE POPULATIONS
The expected descending orders of relative incidence mentioned throughout this paper are not of general application. They refer only to populations in which 0 individuals (phenotypes) outnumber A individuals, and A individuals outnumber B individuals. This particular descending order is characteristic of all White populations, but in many African populations, for example, the Bs outnumber the As, and in some Indian populations the Bs outnumber the As, and the As outnumber the Os (Mourant, Kopec, and Domaniewska-Sobczak, 1958) , and all such variants would entail appropriate changes in the expected descending orders of relative incidence detailed above.
These variations have the important genetic consequence that, in populations in which the descending order of incidence of phenotypes is (for example) B -A -0, selection against the 0 gene, and selection in favour of the B gene, must both be much weaker than in Whlte populations, with their 0 A -B descending order of phenotypes.
SEX RATIO OF BABIES Donohue and others (1954) pointed out that, in their series of babies with Rh haemolytic disease ofthe newborn, the ratio of males to females is * 20: 1, compared with 1 * 07: 1 in their control series (Table XII, opposite) . Similarly, in the series of affected babies of Cohen (1960) , the sex ratio is 1 * 1 1: 1, compared to 1 * 03 : 1 in the controls, while in the series of affected babies of Walker (1961), it is 1 11: 1 compared with I *06: 1 in the controls, and in the series of secondborn, first-affected babies of Renkonen and Seppala (Table XII) . For the series of Donohue and others, the controls used in Table XII are the total male and female babies born in Toronto in 1947 -52 (Sellers, 1962 . For Cohen's series, the controls are her parallel series of babies of non-sensitized mothers. For Walker's series, the controls are the total male and female babies born in the Northern Region of England in 1950-60. For Renkonen and Seppala's series of first and second-born babies, the controls are the total male and female first and second-born babies respectively born in Finland in -60 (Kahanpaa, 1962 .
If these findings were confirmed they would be consistent with certain findings on the sex ratio of normal babies relative to ABO blood group. Thus, in the aggregate of all known series of White newborn babies in 1924-58, Allan (1959) found that the sex ratio of 0 babies-viz. 1 * 11 : 1 (7,914 : 7,148)-was very significantly higher than that of A babiesviz. 1 03 : 1 (6,359 : 6,158) . He also found that the sex ratio of the babies of AB mothers-viz. 1 -26: 1 (667 : 531) was significantly higher than that of the babies of non-AB mothers-viz. 1 -08 : 1 (16,130 : 14,982). Now, if either of these findings were confirmed, one would expect, other things being equal, to find a higher-than-normal sex ratio in babies affected with haemolytic disease of the newborn, and also in their sensitizing sibs, by virtue of the fact that group 0 babies, and babies of group AB mothers, are the two kinds of baby most liable to be affected, and are also, by implication (Levine, 1958a, b; Renkonen and Seppala, 1962) , the two kinds of baby most likely to act as sensitizing agents.
The above findings would also be consistent with the finding of Allan (1958) that, in a series of 4,631 unselected White newborn babies, the sex ratio was significantly higher for Rh-positive than for Rhnegative babies. The sex ratio was 1 a 12 : 1 (1,964: 1,754) for Rh-positive babies and 0 93 :1 (444: 473) for Rh-negative babies. On the other hand, the sex ratio was considerably lower for A Rh-positive babies of A Rh-negative mothers than for 0 Rhpositive babies of 0 Rh-negative mothers, and this is inconsistent with the findings noted above, when these are considered in the light of Tables VIII and IX.
SUMMARY
In the aggregate of all known series of cases of maternal Rh iso-immunization in which are reported the ABO blood groups of the affected baby and of one or both of its parents, the following points are noted, in respect of White populations: (1) That, in accordance with expectation, the descending order of relative incidence of fathers of affected babies is 0 -A -B -AB. (2) That, in accordance with expectation, the descending order of relative incidence of mothers of affected babies is AB -A -B -0. (3) That, in accordance with expectation, the descending order of relative incidence of affected babies is 0 -A -B -AB. In the only published (White) series in which the necessary comparisons are possible the following points are noted: (1) That, in accordance with expectation, the relative incidence of affected ABO-compatible babies
